Sustained unilateral blockade of rat striatal M(1) muscarinic receptors with m1-toxin1 in vivo.
m1-Toxin1 is a trace component of the venom of the green mamba that antagonizes M(1) muscarinic receptors specifically and irreversibly in vitro. It was injected into the right caudatoputamen of Wistar rats to occlude M(1) receptors specifically for several days ("M(1) knockdown"), and to begin to establish the unknown effects of striatal M(1)-neurotransmission on movement. The extent and duration of M(1)-blockade were evaluated with receptor binding assays and light microscopic autoradiography, using 1-2 nM [3H]pirenzepine to assess unoccupied M(1) receptors. An injection of 27 pmol m1-toxin1 blocked almost all of the M(1) receptors in one caudatoputamen (4 pmol), followed by their slow recovery to supranormal levels (115%) during a week. During maximum M(1)-blockade, the binding of 1 nM [3H]N-methylscopolamine to striatal membranes was reduced by only half, indicating no blockade of M(4) receptors, which comprise 51% of striatal muscarinic receptors. It is concluded that m1-toxin1 can produce acute, focal, selective, unilateral and long-lasting M(1)-blockade for investigations of the effects of M(1)-neurotransmission in vivo. Rats with extensive unilateral striatal M(1)-blockade appeared normal, and did not show unilateral deficits in spontaneous forearm use, in contrast to rats with unilateral 6-hydroxydopamine lesions of the substantia nigra. Since M(1)-blockade should decrease the activity of both striatonigral and striatopallidal projection neurons, and the relative activity of these neurons is believed to control movement, the results suggest that a balanced decrease in the activity of these neurons on one side of the brain does not produce a right/left imbalance in spontaneous movement.